Chronic restraint stress impairs neurogenesis and hippocampus-dependent fear memory in mice: possible involvement of a brain-specific transcription factor Npas4.
Neurogenesis in the hippocampus occurs throughout life in a wide range of species and could be associated with hippocampus-dependent learning and memory. Stress is well established to seriously perturb physiological/psychological homeostasis and affect hippocampal function. In the present study, to investigate the effect of chronic restraint stress in early life on hippocampal neurogenesis and hippocampus-dependent memory, 3-week-old mice were subjected to restraint stress 6 days a week for 4 weeks. The chronic restraint stress significantly decreased the hippocampal volume by 6.3% and impaired hippocampal neurogenesis as indicated by the reduced number of Ki67-, 5-bromo-2'-deoxyuridine- and doublecortin-positive cells in the dentate gyrus. The chronic restraint stress severely impaired hippocampus-dependent contextual fear memory without affecting hippocampus-independent fear memory. The expression level of brain-specific transcription factor neuronal PAS domain protein 4 (Npas4) mRNA in the hippocampus was down-regulated by the restraint stress or by acute corticosterone treatment. Npas4 immunoreactivity was detected in progenitors, immature and mature neurons of the dentate gyrus in control and stressed mice. Our findings suggest that the chronic restraint stress decreases hippocampal neurogenesis, leading to an impairment of hippocampus-dependent fear memory in mice. Corticosterone-induced down-regulation of Npas4 expression may play a role in stress-induced impairment of hippocampal function.